Abstract Background The evaluation of the elderly's ability to manage medication through the use of a validated tool can be a significant step in identifying inabilities and needs, with the objective of increasing their self-care skills, and promoting successful aging. Aim of the review To identify studies assessing the elderly's functional ability to manage their own medication. Method For the search strategy, the PICO method was used: P-Population (elderly), I-Instruments (tools for assessing medication management ability), C-Context (community) and OOutcomes (functional ability to manage medication). The final search query was run in MEDLINE/PubMed, CINAHL Plus, ISI Web of Science and Scopus. The whole process was developed according to the PRISMA statement. Results The search retrieved 8051 records. In each screening stage, the selection criteria were applied to eliminate records where at least one of the exclusion criteria was verified. At the end of this selection, we obtained a total of 18 papers (17 studies). The results allow the conclusion to be drawn that studies use several different instruments, most of them not validated. The authors agree that medication management abilities decrease as cognitive impairment increases, even if a lot of studies assess only the physical dimension. DRUGS was the instrument most often used. Conclusion Older adults' ability to manage their medication should be assessed using tools specifically built and validate for the purpose. DRUGS (which uses the real regimen taken by the elderly) was the most widely used assessment instrument in the screened studies.
Introduction
The functional capacity to manage medication can be defined as a cognitive and physical ability to self-administer a medication regimen as it has been prescribed. It represents the measure of the ability to comply with a therapeutic regimen, when it is the patient's wish. In this case, deviations are normally non-intentional, unlike adherence, when the deviations can be intentional and nonintentional [1] .
According to the World Health Organization (WHO), about 46% of individuals aged 60 and over present some degree of disability, with the most frequent causes of such disability being vision and hearing loss, dementia and osteoarthritis. All of these can cause a decrease in the capacity to manage a medication regimen (non-intentional process) [1, 2] .
The inability to manage medication can be characterized as a health deviation, where the self-care deficit is increased when the therapeutic requirements grow and the self-care ability decreases [1, 3] .
Several studies have demonstrated the importance of assessing the functional ability of the elderly to manage their own medication, namely because these results can represent a strong indicator of loss of independence [3] [4] [5] .
The evaluation of community-dwelling older people's functional ability to manage their own medication through the application of a validated tool can be a significant step in identifying inabilities and potential needs, in order to be able to plan policy strategies to increase their performance, self-care skills and care services, and, at the end of the day, ensure active and successful aging [1, [6] [7] [8] .
Aim of the review
The aim of this study was to systematically review the available assessment measures for elderly outpatient functional ability to manage their medication regimen and identify reliable tools that could be used for clinical evaluation.
Method
Step I: Descriptive literature review A previous descriptive literature review was conducted with the aim of identifying the available tools for assessing the elderly's functional ability to manage their own medication. The search started with a concept map to identify the keywords with the support of two previous literature reviews on the same topic [6, 7] .
The comprehensive search expression included the following keywords: medication management, functional ability, elders and self-administration, as well as its synonyms and medical subject headings (MeSH terms).
The descriptive review identified 15 specific tools for assessing the ability of older people to manage their medication. All of them were included in the systematic review search strategy [5, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] .
Step II: Systematic literature review This systematic review was conducted according to the PICO method [24] , and the PRISMA Statement [25] . Our PICO was adapted and represents, respectively, P-Population (the elderly), I-Instruments (tools for assessing medication regimen management ability), C-Context (community-dwelling elderly people) and O-Outcomes (functional ability to manage a medication regimen).
Inclusion criteria
• Peer-reviewed study reporting on the elderly's functional ability assessment to manage medication; • Study participants: community-dwelling subjects aged C60 (developing countries) or C65 (developed countries), according to the WHO definition of older person [26] ; • Primary studies: interventions or observational or randomized controlled trials; • Outcome of interest: assessment of the elderly's functional ability to manage their medication.
Exclusion criteria
1. Research topic not to be present in the title; 2. Type of publication: editorials, comments, letters to editor, guidelines, theses, books and scientific meeting abstracts; 3. Language of the article: studies published in another language than English, Portuguese, French or Spanish; 4. Studies excluding or without elderly population; 5. Studies performed in elderly inpatients; 6. Type of study: secondary studies (literature reviews) and qualitative studies (because it does not provide objective results of assessment); 7. Types of results: medication management by other persons than the elderly ones (e.g. carers or health-care providers).
Search strategy
The search terms (Table 1) covered the four groups identified in the adapted PICO method-population: elders (synonyms and MeSH); instruments: tools for assessing the functional ability to manage medication (short and long names) ( Table 2) ; context: community-dwelling subjects (outpatients); and outcomes: functional ability to manage medication. After preliminary tests with the search strategy, we chose not to use the context (outpatients), in order to avoid the loss of studies including both outpatients and inpatients, and where it was possible to make a data extraction regarding outpatients. The final search strategy was run in MEDLINE/ PubMed, CINAHL Plus, ISI Web of Science and Scopus, in April 2012.
Screening process, study selection and data extraction Two reviewers carried out this stage independently, and if in doubt or disagreement regarding inclusion or exclusion, a consensus between the reviewers and an external expert was promoted.
First, titles and abstracts were screened by their relevance to the review question, then the full text was screened and finally reference lists of potential included studies were tracked.
The study selection was conducted according to the eligibility criteria. Whenever one of the studies met at least one of the exclusion criteria, this study was eliminated from the systematic review and categorized according to the exclusion criteria number.
Data from the included studies were extracted to an electronic form built for the purpose.
Results
A total of 18 papers were obtained, this corresponded to 17 different studies (one of the studies was described into two papers). The screening process is illustrated by the PRISMA flow chart in Fig. 1 .
Design, aim, sample and outcomes of the 17 studies are described in Table 3 . Included studies were published in the United States of America (USA) (n = 14), United Kingdom (Scotland) (n = 1) and Sweden (n = 2). The studies were published between 1989 and 2011, with the majority published after 2005 (n = 12).
All of included studies [11-14, 16, 17, 22, 27-37] present a cross-sectional design, with the exception of Edelberg et al. [17, 27] , which initiates a cross-sectional study followed by a prospective cohort.
Regarding the 17 included studies, it was found studies assess physical and cognitive function, with or without a specific assessment tool (see Table 2 ); however, when performing the assessment of only one of these dimensions (physical or cognitive), the first option is the physical dimension [22, 28] .
In almost all the studies (14) , an independent cognitive impairment test was used in order to correlate the functional ability measure with the cognitive condition 
Shortname
Long-name I Instruments SMAT Self-medication assessment tool [9, 10] MedMaIDE Medication management instrument deficiencies [11] HMS Hopkins medication schedule [12] MAT Medication administration test [13] MMPT Medication management performance tests [14] MMT-R Albert's medication management testrevised [15] MMAA Medication management ability assessment [5] MedTake [11 -13, 16, 17, 22, 27-34, 37] . This analysis enables to verify that the medication management ability decreases as the cognitive impairment increases. The quality of the validation studies was generally low to moderate. Only three instruments were evaluated in multiple populations by more than one research group (MMAA, DRUGS, MMEI) [5, 17, 22] . Only some instruments were subjected to test-retest reliability (MMAA, SMAT, MedMaIDE and DRUGS) [5, [9] [10] [11] 17] .
The most used instrument was DRUGS (5 studies) [17, 27, 30, 31, 33, 34] . DRUGS evaluates the ability to perform four tasks: medication identification, package access, correct dose selection and maintaining correct medication schedule [17, 27] .
In Beckman et al. [14] , who assess the inability to perform a set of five tasks related to medication management, a direct relation was found between inability and age, which seems to become sharper from the age of 85.
In the study by Orwig et al. [11] the inability of older people to manage their medication was studied, with a special focus on the more difficult tasks to be performed by them.
Only one study, Hutchison et al. [30] , did a comparison between two specific tools, in which MMAA and DRUGS were compared. MMAA uses a simulated regimen (a standardized medication regimen or kit), while DRUGS uses the real regimen followed by the elderly person [5, 17, 27] .
Application time varies with the type of medication being higher for the simulated regimens.
Discussion
Many countries in Europe have developed strategies to retain older people in their own homes as long as possible and have replaced long-term care institutions with residential homes [38] . These organizational changes mean that older people are now more often living at home.
Furthermore, the elderly often has multi-morbidity and require a complex regime of medications, which may change following hospital discharge, thereby presenting new challenges in terms of medication management. The ability to remain independent in one's own home and the inability to manage and comply with therapeutics is a major reason for nursing home placement [39, 40] .
To the best of our knowledge, this is the first systematic review aimed at identifying articles that assess older people's functional ability to manage their medication, using or not a specific tool.
In the systematic review, we found 17 different studies, 15 of them using a specific tool.
The first point to mention is that the majority of the studies used quite small and homogeneous samples, recruited from a single setting, which can be a limitation in terms of the representativeness of the results (N \ 100). Thus all the used instruments require validation in larger studies in primary health-care settings.
The heterogeneity of studied contents, reflects the fact that medication management is extremely complex, especially in the elderly, who sometimes have several pathologies, and can involve areas such as medication procurement, medication knowledge, physical and cognitive ability, intentional non-adherence and ongoing monitoring [1] . In light of above described limitations of the current literature regarding the assessment of medication management among the elderly, it is important to recognize what can be learned from published studies and to focus on ways to improve future research.
The most used instrument was DRUGS, used in five studies [17, 27, 30, 31, 33, 34] . With regard to the studies that used DRUGS in order to assess the ability of the elderly to manage their own medication, they studied elderly people of different mean ages, and they all obtained quite high mean scores of the elderly's functional ability to manage medication according to DRUGS (score between 0 and 100)-the results varied between 89.60 and 93.96, with the lowest value being obtained in the sample with the highest mean age (85.9 years) [34] and the highest in the sample with the lowest mean age (65.4 years) [33] .
Hutchison et al. [30] compare two specific instruments, MMAA and DRUGS, the first using a simulated regimen, while the second uses the real regimen followed by the older person. Using a simulated regimen in this kind of assessment is important as a change in the prescribed drug regimen has been found to be a predictor of non-adherence to medication in older adults. With regard to the results obtained with the two instruments, they correlated well with each other [5, 17] . In the MMAA group (N = 49), only nine elderly people obtained the highest score of 25 points, while in the DRUGS group (N = 46), about 40 elderly people obtained the highest score of 100 points. The author refers to the importance of medication management as a basic daily living task, in which old people reveal an early loss of ability, especially with the increase in cognitive impairment [30] .
Orwig et al. [11] , that studied the inability of older people to manage their medication, with a special focus on the more difficult tasks, obtained results that show a higher level of inability in tasks that need more cognitive competence-48% of older people revealed an inability to indicate medication names, 42% were unable to relate the medication to a disease, 30% ignored the possibility of medication refill and 24% were unable to indicate the medication schedule.
Most of the studies used a screening tool for cognitive impairment [11-13, 16, 17, 22, 27-34, 37] . Hutchison et al. [30] , found a significant association between the results obtained in the Mini-Mental State Examination (MMSE) and those obtained with the two specific tools used to assess the ability to manage medications (DRUGS and MMAA), eventually suggesting that future studies could attempt to identify a cut-off point MMSE score below which medication management activities should be assumed, if possible, by a carer.
All the included studies present a cross-sectional design, with the exception of that of Edelberg et al. [17, 27] , which initiates a cross-sectional study followed by a prospective cohort. Although the prospective analysis promotes the identification of differences between age groups, the time was a great limitation in identifying other questions related to functionality or to clinical conditions. In the study of Beckman et al. [14] , the sample was obtained from a population-based study and the functional ability to manage medication was assessed. Beckman et al. [14, 28] assessed the elderly's physical ability to open different medication bottles and packages, but Meyer and Schuna [22] highlighted the importance of establishing the link between physical and cognitive domains, because physical ability may not be related to cognitive impairment.
The majority of the studies indicate the need for an early detection of inability as an important way to preserve the independence and health of the elderly. This can be done through the use of a specific tool for assessing medication management ability, in order to identify problems and to plan potential needed interventions. Studies indicate that cognitive inability is higher when compared to the physical inability [14, 22] , and is also higher in the more dependent elderly people, when compared to independent-living elderly people [29] . 4. Indicate a regimen schedule in a daily grid-96.70 (±7.04).
Int J Clin Pharm (2017) 39:1-15 9 Assessing the physical ability of the elderly to manage their own medication is important because poor vision and low manual dexterity are associated with poor medication self-management. Bevil [41] found that 28% of communitybased older adults did not keep their medication bottles properly closed so they could open them, and 47% admitted that labels on their medications were unclear and they could not read them due to poor eyesight, inability to read English, or small writing on the label. Studies have demonstrated that between 31 and 64% of older adults living at home have difficulty opening medication containers, with childproof containers presenting the most difficulty [40] .
This systematic literature review has some limitations. Although four major databases were searched and the more specific strategies possible were used to supplement these, there is always a possibility that relevant studies were not included. Because the search only included peerreviewed literature, there is also the possibility that publication bias may have occurred because of unpublished, grey literature, or organizational (medication management) reports not being included. The keywords, synonyms and MeSH were tested in previous searches to promote the more specific and complete search query in the final search, however should be considered potential limitations associated with the terms selection, and the possible loss of some papers. Language bias may have also resulted because articles published in languages other than English, Portuguese, French or Spanish were not included in the review; however, these four languages cover a large amount of publications. The lack of common outcome measures across the studies limit the ability to perform further meta-analysis. The small sample sizes and shorter follow-up periods for some studies might also have been a limitation, thus caution must be taken when drawing conclusions because of the limitations discussed earlier.
Conclusion
Proper medication management by community-dwelling older adults is essential for the preservation of their health and quality of life. Because it represents a strong indicator of need for intervention, older adults' ability to manage their medication should be assessed using tools specifically built and validated for the purpose.
This systematic review identified 18 papers, corresponded to 17 studies, which used 15 specific tools for assessing elderly outpatient functional ability to manage their medication regimen. Physical and cognitive abilities were most frequently evaluated. DRUGS (which uses the real regimen taken by the elder) was the most widely used assessment instrument in the screened studies.
Further research is clearly needed regarding the assessment of the ability of elders to manage medication, using validated tools.
